INTRODUCTION
Catheter-related thrombosis (CRT) is the most common non-infectious complication that may arise from using central venous catheter (CVC). Its incidence varies widely (8% to 66%) [1] . Most CRT is resolved with thrombolytic therapy without additional complications such as pulmonary embolism, deep vein thrombosis, or post-thrombotic syndrome [2] . Unusually, we experienced asymptomatic CRT that occurred in a patient undergoing anticoagulation therapy for managing myocardial ischemia. Here we describe a case of CRT from subclavian vein (SCV) catheter used before surgery. It was detected by ultrasonography during induction of general anesthesia.
CASE
A 69-year-old male patient was admitted to emergency room with sudden squeezing chest pain and cold sweating. www.embse.org
The patient received anticoagulation therapy including warfarin and aspirin consistently. He was discharged 15 days after surgery.
DISCUSSION
Central venous catheterization is essential and frequently inserted in patients requiring critical care. In case of surgery requiring massive volume administration or precise control of vital sign, anesthesiologist insert CVC mainly in IJV or SCV.
Traditionally, anatomical landmarks have been used for CVC cannulation and CVC position has been confirmed through chest radiograph [3] . These days, portable ultrasonography is used for real-time procedural guidance for CVC insertion and veins can be cannulated under direct vision with confirmation of intraluminal position of catheter [4, 5] . Examination using ultrasonography can also detect lesions such as anatomical abnormality of vein and thrombosis, and this has reduced complications.
However, CVC-related complications such as infection, occlusion, thrombosis, post-thrombotic syndrome, and pulmonary embolism are common. They are not only related to insertion, but also related to maintenance [6, 7] . Among these complications, CRT is the most common complication except complications related to infection. Its incidence varies widely, ranging from 8% to 66% [1, 8, 9] . Pathogenesis of CRT is multifactorial, but can be summarized as Virchow's triad: stasis, hypercoagulability, and endothelial injury [10] . CVC insertion can result vessel wall injury at the entry point of the catheter into the vein, thus activating coagulation and proinflammatory cascades. The velocity of blood flow is slow while maintaining the CVC in the vessel lumen, leading to stasis. In addition, synthetic materials used to construct CVC and infused drugs through the catheter that irritant the vessel wall might activate coagulation [11] . CRT most commonly occurs in upper extremities when catheters are kept for a long time [12] . Symptoms of CRT in upper extremities may include swelling, warmth, erythema, pain, tenderness to palpation, and development of collateral vessels in surrounding area [9] . In contrastly, most CRTs around CVC do not present clinical manifestations and are usually found by chance during ultrasonography examination. Although venography is the reference standard for diagnosis of CRT, ultrasonography is widely used as it is a noninvasive procedure.
Ultrasonography shows direct visualization of thrombus and color doppler represents blood flow around thrombus [11] .
CRT is usually resolved with anticoagulation therapy without additional embolic events [13] . However, because embolic events can be associated with high morbidity and mortality even though incidence is low, the To reduce the incidence of thrombosis, the end of the catheter should be located in a brachiocephalic vein, or in the upper third of the SVC. And insertion of catheter should be performed carefully to minimize vascular injury [11] . In addition, the life span of the CVC should be kept as short as possible.
Because the presence of CVC, even for a very short time, is associated with a high incidence of CRT, ultrasonography is needed before and after the use of CVC.
In conclusion, CRT is a common complication in patients with indwelling CVC and even occurs in patients with anticoagulation. Although the presence of CRT is likely to be benign with low risk of embolic complications in the absence of patent foramen ovale or intracardiac shunts, anesthesiologists should be alert and consider the possibility of CRT in CVC used before surgery, even if it works normally.
